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(54) IMAGE PROCESSOR 

(57)Abstract: 

PURPOSE: To obtain an image processor capable of binarizing a 
character area with high resolvability, and also, of binarizing a 
photographic area and a halftone photographic area with high 
color reproducibility. 

CONSTITUTION: Inputted image signals of R, G and B are 
converted to image signals of Y, M and C by a circuit 41 , and by a 
selector 43, an image signal being a processing object is selected 
from these image signals, and by a circuit 44, the maximum 
density difference in a prescribed area containing a notice picture 
element is calculated from this image signal being the processing 
object, and by a circuit 45, this maximum density difference and a 
threshold Th1 are compared, and a deciding signal is outputted. 
Subsequently, by a circuit 46, the sum of density differences 
between color signals of each picture element in the area is 
calculated, and by a circuit 47, this sum of density differences and 
a threshold Th2 are compared, and a deciding signal is outputted. 
A selector 50 selects thresholds from circuits 48, 49 by each 
deciding signal, a selector 52 selects the image signal being the 
processing object or the image signal being the processing object - 
smoothed by a circuit 51 by each deciding signal, and a circuit 53 binarizes this selected image signal by 
the selected threshold. 
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2 2 
Dsub=S S (AB 
k—1 



#58^5-1 6 7 8 4 2 
12 

* A Dmax =Dmax — Dmin 



[0 0 4 0] it$fc[H]S&4 514, ±12 US: J: 9 ft 
fcftTCjfg^ADmax t hfr U^ig/t^ftSBTS© L 



10 A Dmax ^Thl •• 

o 

A Dmax <Thl •■ 
1 

[0 04 1] fe«#|B]«SS»fP*HJlHl»4 6 

(4, 7'l , ^y77 4 2HOY, M, Cro*7— ®tl 

20 (4X4) H^o^rt<ofe{s-§-ra<oa^no^o3F 

[0 04 2] 
* [f3] 

S «>' i+kiitl -D" i+k>j+l ) 



+ ABS (D° ifk( J+l -D» ukfifl ) 

+ ABS CD* ifki j+l -D c i+k j+1 ) } / (rnxn) 



[0 0 4 3] fcfc'U D' , D" , D' tttl^W? 
-®^W-§-(DY, M, COjftffi 1^<A'£:, tfc, ABS 

(X) f4X©i(ft*MISSr*i- 0 £Me, m, n(4ffi$lM 
XSttfL, m=n = 4tt5. 

[0 0 44] &fe#|H]ft&£&¥Q3FtitlI]&4 6 (4, t 
iliii l ic^-TJ; 5t-*/££*tTi^5> 0 -f y 

^^777 4 2^t>fe(S-§-fe^^^4 3^r?>LT^n 

•7 9 c l kicih^ tx?ij*[6](- 4 mmmzx-mfrA?) s 

ftSY, M, CtfJy&y— Pi&fg-§- (2 4t'yb/MI) 
£, -feu^^ 8 1 S:?>LTfejf^-raSSS^m[°lSS8 
2, 8 3, 8 4, 8 5l-^^m]lI^iab-CV^ 0 ft 

ib\ rco?iJ^ilcA*^nsPI^f-^ro-few^^ 8 lie 

±5£«#IW«£3i*ffl@g&8 2, 8 3, 8 4, 8 5- 

^>-^8 6^ibWilMB-§-SE0, SElK±9Sfcf^i| 

[0 0 4 5] feft^BiaiS^ltmiHlK 8 2, 8 3, 8 
4, 8 5(4, 4®**{ii:T*-tfb ; P^lJ*(SllC®^{f-§-cO 



[0 04 6] SPSS 8 7 (4, £<g#|H]&£g)lti]|E]&8 
2, 8 3, 8 4, 8 SO^a^ft^fc^ift^ftA^U 

5o -tL-C. *a©l»ll»8 8(4, r©J;7lcLt*ft 
kftfcfeft*M*«&£«#rt0>iB3liS 16 (= 4 X 

4) -ei&»u in 2 {c^-r (4X4) m%<Dffl$.'h\z.-to 

[0 0 4 7] fem#M*S^IHillHlK8 2. 8 3, 8 
4, 8 5(4, fctxfiHl 2i-^i"4 5 tdWfife^^TV^ 
40 5. «HlS9 1~9 3, 94~96, 97~ 

9 9, 1 0 0 ~ 1 0 2 (U4, ^tl-e^iJ^fRK-liiSkA^ 
^^•54B*(73Y, M, C«*7-M^ft-§-A s lpj^^ 
oAA^n^o ^T, *JMS9 1. 9 2, 9 3(C(4, * 
^mYtM, MirC, C t YCOpJ^if -i-^ATJ^n, 
^Jl-?tl©i^ItB^^5o <Sk(-, «*«9 1. 9 2CO 

«-«fUft*^-t*t-?nJn»« i o 3(eA^$ti„ 
in^fts,, ^u-c, *p»^i o 7-e(4, *p»§§i o 3 

[0 0 4 8] *fc, m&$&9 4, 9 5, 9 6l:ft, W 
50 mYtM, MtC, Ci YWB^ff^-^ATU^tV, -t 



(8) 
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tl^tKD&ifiXtUZh&o W:, 4, 9 5©# 

StJlLfeS/is-tn^iDJI* i o 4tcA;t)£tu nW\&Q 
3***1$. ^Lt, Jpj|2s i o 8 t*(4, AnIM* l o 4 

[0 049] 8S^9 7, 9 8, 9 9 (C(4, m 

fJxYiM, MtC, CiY©B^-§-^A*Sti^ •=& 

injtie*i:«JHS9 9 flSJnjISih,*. 10 

[00 50] Sbt, «*«1 0 0, 1 0 1, 1 0 2iC 
fj, -ttv&ftYiM, MirC, CtYOWiMt^At) 

o , 101 ©^^igsas^ft-eihJinJH* l o 6 \z.\t> 

B##Ap||£ti5„ -t LT, MLggl 1 OT'lt 
JP»^ 1 0 6 ©flPflSN; III t ®f?3s 1 0 2 t # 

[0 0 5 1] Dm%s lllli, JPSSI 1 0 7, 1 0 8 <D 
#iP»iB*«:4P»t, JH*«1 1 214, JOlM&l 0 9, 
1 1 0©4Mn#B*£iD*1-5. ^LT, 1 3 20 

(4, *njf«i ll, 11 2©#Jn3MS*«:Jn*U 

[0 0 5 2] #:(c, itt£lH]S&4 7(4, ±l2L/c<t5IC* 
* fetufcfeif -^rflas^ro^ro^ic Dsub hfcbfr 
C#f£££;ft5^£roL#v^Th2t£tfc!&L, 

Dsub ^Th2 ffl£^JEffi$ *UJ£te-§- 

0 30 

Dsub <Th2 XfS* *l£m-§- 

1 

[0 0 5 3] r^T% ±Effl^¥KH^t3C^^WflJ 
Y, M, C#»Sft-§-W^^-^*^U, 014(4, X 

©Hf4*tv\, 40 

[0 0 5 4] X*SI$T*(4Y, M, C(Djtg{f-§- 

in ^-RI««^oi»fP a** t v ^ f ttUH^afctf* /h $ 

[0 0 5 5] £A±Oi5lcU-CW**tl5Sl ! lHJ3£flt-§- 
fc4t>*^2fU^f^l-4 9, L^WHrw^ 5 0(4, 
Hi L#vMi38£lH]i84 8*»bm*^ix5^1 L-t^ 
fit, fcMMi, HS2 L#Wi3§£lfi]S&4 9A»5jW**^ 50 



<j^3p5- 1 6 7 8 4 2 
14 

LXliitl-rZ, %\, 82L#VMfi3&£@]!&4 8, 4 9 
14, fcfcfctf, ffMLfcSSl, S2Lt^«W 

7, 8 tmmmi&x*hz><, r02oWtev^ClR 

SB 1 *U£flH§- : 0 » 2 :0 fglLf 

ilflf«f:0 W,2mi£\t%:l !SlL£ 

IlfliHlf : 1 ^2«1ff : 0 SlU 

# 1 H^ft^ : 1 m2*JS«#: 1 fg2L£ 
VMS 

[0 0 5 6] Hft-fe (4, feta^i? ^ 

fcft-no fc*0!a*r**7-Pi{ftfs-§-S: s P»'fkii]!S5 i-e 

f lffiftt: 0 I2^ft: 0 #¥»{fc 

B<ttfa-§- 

3? 1 fl5£ffi-*§- : 0 m2!R|£ft#: 1 #¥»<fc 

»i*i^fii#: i ^2fl^f-^-:o w-mm 

1 I2flie»f : 1 

[0 0 5 7] ¥)f ftlnlSS 5 1 14, 02 (C*-f4 5 
-C^1-aSB^S:#tf (4X4) HSjKDM&rtKfcttS 
fcroT'fc 9, fcfcx(4, iuxfiLfc^-itt 

[0 0 5 8] ft&f^, 2fi^H]SS5 3(4, Bfc-fc ^ * * 
5 2^tH^-f5B«m-§-Sr, Ltv^-fe * 5 0 a*W 
2«tLtVffi»-«t t) 2ffifc£r ; ?T&v\ 2ffi^b® 
«fflr#Sra*-t-5. 2l«5 3li, fci^tfltttS 
Bft-fel^? 5 2^tti^-rSB^f^- 
0^ffl^-r5 2|I{[:Lt^'(it4'9 

2ffijfcw««*fcb-c "i" (ms*) 
*mijL, /h^(ttv(4 "0" (SB*) zmti-f&o w 

[0059]EI15(4, ^3 HteCT(C#,5B^SgS 

(4, ±5ELfc»2|516«!»-*Stt5«F-§-4 8-5 3t^t 
»^*aiJS:^»SSl£*lHl» 5 4 ^x.fc t co-efo 
5o Lfc^oT, 19 tl3I-»»f-ttH-W#*( ! J"Lf 

[0 0 6 0] ^2^*fefiJi^«{CLTta^§n?)^l i i £ lJ 



(9) 
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7 OtB^j) (4, fe(tftU^4 3^b©j!!iS 
ft** 7-Httlflr#fc t t>^aj£JKiftStE«llIB5 4 (C 

*^-enA*$it5. jaws^KSittitfciHiB 5 4 ^a 

y -mm.it -§-(-# U »i*USfi#*iJ; 0^2*0 

[0061] ar, a^jgiasiitSkiHiK 5 4 ico^tgi 

s«gijte-i§*££ 12111, mi *ISflT# t IS 2 tUSft 10 
■a- *>. siTi^-rmm % i 2 2^ai^ 

fis'jft 5- : 1 x^mm 

[0 0 6 2] ttjEHIKl 2 3(4, £EBii*©PI§M#*3r 

ffijE-t-supJHi-eife o * as**** 7-BfMt# 1 2 4 

t^a-r^il^S^ffiiEft-^l 2 5i£J0gU ffilEW 
1 2 6 *m^|-r5o ffilEKftif-^ 12 6S, 2 fit 
-ffcHIg&l 2 7-CB¥J£<&L#V^flTh fcJttR-TS^irfcJ: 
0 2lftJ^> 2«biSffeffi#l 2 8iSW*Sih/5. - 20 

ffiE TSffeff -§- 1 2 6#L#vMBTh 4 9 t>*# 
ttfttf 2 «b®«if-§- 1 2 8 k LX " 1 " (HH*) * 
tti^U /J^ttfttf "0" (6®^) SrtH^-tSo 
[0 0 6 3] 2t§MUgfSgttHIB 12911 M»SffT*« 

(ci) i2Qt2mmmt^ (b) ns^is 

^SSrff * 0 r £ t J; 5 , AWE 2 mmmx~%. life 2 it 
{klSSfS# (EB) 1 3 0 SrUffl-tS. -f-fcfr*>, 2H 
fMftsS (EB) S: 

E B = C I - B 30 

[00 6 4] S^-ilSl^ttilHlSS 131«, f£g3rcfllJ& 
$ftT^T, S3>«»3B£#1 3 2-C*4t4l*ffft 
t 2 fiUb^ilft # 1 3 0 k <Dm&&mZftte oZkKX 
9, £JWB!Hi#l 3 3«rHtfj-f-S. S*«*36£»l 
3 2(4, 4 0©I*#t (A=7/16, B=l/1 
6. C=5/16, D=3/16) ^ag®*C>jiaT* 

^-s, 4is^wa^Mf4. ^tum 

eA = A X E B 40 

eB =BXEB 

eC =CXEB 

eD =D X E B 

i-TSo fcflf U eB (4 

eB = E B — (eA + eC + eD ) 

k LTfc 4i/\ 

[0 0 6 5] il^HK 13411 mm # 1 2 2 
a^^f-^-1 3 3 £ ilK-t 5 5 o 
1-*fc*>, BU5'J«-§-l 2 2^ "0" T'fotUi, a^fi* 
IS^ff 1 3 5 t LT 2«[^R^S# 1 3 0 Sr, IftSiJffi 50 



# i 2 2 # " i " ffeftfi »ftfi*iasim-§- 1 3 5 1 

LX "0" Srtti^-f 5 0 #fi*B3S»±s Bft^lE 

nasi 3 6w^ft^*ft#i£l-5&g(-fEli£;ix5o ts^ 

!2tlgB13 6(4, 2 7^^©7^^ ; f!)tM^tl, 
tV5. ®fe*IEffi-^l 3 7(4, jgglElftffil 36©* 
0{£«!6»P)KWUfcft-§-C&5. *ro&E(-(4, &fc«L 

a $ Hfc 4 am ^wm^sg^istt $ tit v ^5 0 

[0 0 6 6] iliRHSS 1 3 8 (4, ilSUm^- 1 2 2 SrX 
(C, W^IEttSfllSl 3 6i»tKWS*l/51ifjl*BlW#l 3 

2 2* "0" T'fcfttf, aiRMiftWEffi* 1 2 5 k LT 
13 7 5:, fiSiJif # 122* " 1 " T&fr 
If, IWiiEitl 2 5 t LT "0" zmti-rzo 
ffiJEEggl 2 3(4, K±a^fc*feT-®fcBLfcil^li^ 
WEft-^l 2 5 kmmttMX 7 -Mikity 1 2 4k(Dl)U 

[0067] in 1 7 (4, nMW(-#-5pj^asa 
©fli^;$:ttB&K)(c^-rtwT-fo?)„ rco®^as« 

(4, /cix-lf, -< v ? ^^r^-^'fei:*roiI^SE^Sa(- 
"CPi^Sr4[5]^4L-, A;^©R, G, B<73*7— H^f 

•§-^p>^-v?*{£*-y, m, c, Kfc>2fifrffcfi-§-£ffl;fr 

1"5 ±iEUfc^3*ffi^J(CjoV^T, X*ffi«Sr 

fet^t-fcSo Lfc*o-c, n i 5 km-WAwzm- 
ft^zttLxzommnmL. ji*5»»icov^© 

[0 0 6 8] £ft#-feU**4 314, 4 03Elft$il5 
Y, M, CC0*7-®^€^-S:ftW»3[H]i4Y ) M, C 
CiC^-^^tClRL, 4H1@(4Y ) M, CVvftV 

[0 0 6 9] JtK0SS 4 5 (4, ft*»£S!*ttllelB 4 4 

51 1 Ltv^ThltiJtttU i^(c^-rS;(cJ; 9 
t ^C**5 4 IflH&^JMSfc**!!^ U 11 *J£(t # 

i d 1 ^aiTj-rSo 

ADraax ^Thl I 

D 1 : 0 

ADmax <Thl I 

D 1 : 1 

at4, ^Lfcit«iHiK3 ^ssjts^jsat ra«t?*> 

[0 0 7 0] JtKlH]?S 5 5 (Jt^lElSS4 7 (4, 

fem^-PflSS^fo#i±J0S&4 6 -e*ftP,^fe«-§-PiB 

2L#vMKTh2, ^3 L#V^fgTh3t?^lt^L, ^('^ 



(10) 
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ft # I D 3 tzti^tutift-rz. 

Dsub ^Th2 ID2: 

0 I D 3 : 0 

Dsub <Th2 /6»o Dsub ^Th3 7J y—X^W. 

i$, I D 2 : 1 I D 3 : 0 

Dsub <Th3 mX^m® ID2: 

1 I D 3 : 1 

[00 7 1] ±saP3£^J*«tt, *y-ttm 

-So 018(4, »^Jt©Y, M, C#jtSffi^^^ 10 

mi 9(4, #7 — %^<DY, M, c&m.s. 
fS^O)'*? — ^*^, 1112 0(4, mX^<DY, M, C 

4?c:, -K^»HA¥llttY, m, c©«-«^i©{(ttaas 

gftoTI^So Lfcjtot, (mXn) (DlMVK?^ 

[0 0 7 2] 119l^tt5C, *7-X?1? 

(4Y, M, C <n?1b 2 oWff^fi-tCDl^/l'flMit^L 
\/\ Lfc^oT, (mXn) V K?ftUl:}3(45€- 20 

ii©Y, M, C<Aggft-§-<AU^/^©l£ft£#fe5 

[0073] 02 0(^1-4 5 lc, SX^-ett 

Y, M, C©«gffi-i§-W</W4tS&^LV\ > LfcriSo 
T, (mXn) ©9-1' >• K^rttCfcttS^S^WY, 

(4/h£v\ 

[0 0 7 4] LtJSot, JUSfaJWf-fcJtSfe^-i-IH* 

Xy-X^mig,. /h^fctttS&A^fctf^fcS. ±51 30 
Lfcffl^?il«, *7-^W- fcit5a**«« 

■So 

[0075] m&j&m&ttniBit& 5 6 (3j£3g&g&tfc 

@K5 4W)S) (4, ±IBLfci 5 LTffl^^^-S^l 
&l^L3!3fl5£if-^I D 1~ I D 3fC4 9, 

5 6(4, 0 2 lt£^4 5t::«$£*VO^;6\ 13^ 
Jfifi»J©a^8SSIl£»lHlK 54i J5ffPI«!5C«^-efc5 40 
WT\ HI 6 ilHS^^(-i4l^-^-9-$:#L-C- ; ecDE 

®K-r«JS3ft5*B'Jte-iH&£8 1 2 1 (4, mi *Jj£ft 
fIDl £8 2 I D2 t i: 9 , £AT 

t^iHffiiJ(S#l 2 2Srtb73-f-5o 

'«# : 0 ¥K • !H£fttt 

- 

[0 0 7 6] ±U?? 1 3 9(4, 2 ttfttilgS 1 2 7<£>ffi 
# 7 -^l- 4 13 , 2 mtWHklBW 1 2 8 £ 7c (4 50 



W 5-167842 

= 0(0^^(42^18 
S^f^Y, Mtfc 
"0" £r, faMMMt* 
= 0 (Dh% (4 "0" 
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"o" zmx-fZo i-*fc»*>, a? 

tfSY, M£fc(4C-C, A>olD3 = 

irtf-SH 2 8£, mmttMiZy-l 
(4CT\ A>o I D 3= 1 <Di:£f4 
y—MMt t* s KT\ i>o[D3 = 
£, %mft%.-t) y—W8M ^KT% i>o ID3 = 1® 
t # (4 2 ffiflsHfMt * 1 2 8 S:tti^-rSo £H±KW Ufc 
H 4 HJfififfl^ 4tU4, fg 3 H5£0!J 1 

[0 0 7 7] #&B>3ttffi[IBH!fif»fc&j£3iT,St> 
#fgi5H ro^(4, (4X4) Si*^PS^$tvS > b(7?T* 

[0078] tfc, ML^m&ms-^m^io^x . 

*&gADmax * (ft^jgS^) / , feS 

vm4, pKfeo 2 3 5 -7° 7 -77ytti ifoi 
x.-C{> 4v\, 

[0 0 7 9] ^fc, 2ffiroU*&fi 1 &5#£'**Ut 
prirefcu, ^{(©v— tf7°!) v^, aM&r/yv^ft 

[0 0 8 0] ^m*^fi*5 4U 5 fiJ£L#vM«(4, 

Y, M, COH««K^aEiftLfcllSrSlci|LHlb-CV>5 

^Kft^SttSLfcR, G, B©*7-®^«#, $ 

[0 0 8 1] £b(c, &g#*i^5#7-SHfeft*l4 
R, G, Bffi-§-T*fc5^ v Y, M, C, &5VM4, Y, 
M, C, K«06*JWi# J ?'IIHA%«#, &5V^(4, X, 
Y, Z, L* a * b* , L* u* v*&ir<7?#7— W&fa^-T* 

[0 0 8 2] 

[«B^©S!)*] K±PilLfc4 5(c*^BJ(c:4fi(4, X 
#(c{Sv\«^c<Dfflfi^K^ro*iJS(4^ro»il^^ 

mi] ifwnnw, 1 *tsw(-#>sH^*aasB»«^ 

[H2] ffi@H»t#.^fS^ (^^VK^) cD<ug&5# 
4-^-t-llo 

[0 3] ft^flF^jlWlHllSwfll^Sr^i-^oy^BI. 
[04] #SiiHfc©*«3E<b£3l1-ei. 
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ins] wmtmn<»mi&*7*-t7<*y?m a 

[0 8] fgl L#vMI^4.[°lS§<75U#vMiw-^l$r^-f 

[0 9] *%w<Dm2nmmK&z>mm& : ®&w:(Dmf$. 

[010] feKiJ&Oi^iSr^t^o -7^0o 
[011] £«#ra«£H8ftKffl@l&<B*J*4:*1-:7 

n -7 ^ 00 

[0i2] fern -§-iw*siiiHbiii(S«)«^sr*i-^n y 

^00 

[013] »H^JI««©Y, M, C«-igfIf©^^ 

[014] jt^«OY, M, C&9l3L'&^r<D'*9~-> 

[015] *^BJro^3Hife^lC^-5iS^SIgg(7)« 
jK5r W^fc^i-^o 5/ * 0 O 

[0i6] mfcBmmte&®®(Dmi&*7n-t-fvy? 



(11) #W¥5- 1 6 7 8 4 2 

20 

* [017] #»M©»45lttfflfc«5B«*Q!8Slt©» 

[018] 1^?X©Y, M, C^-gSlf^-O/^^-^ 
?r^-r0o 

[019] Xy—X?P(DY, M, C#it^f-§-<7V<* — 
^Sr*1-0o 

[02 0] m%^(OY, M, C£-2t^f-S§-»/^-v£ 
*i"0 o 

[021] Sf&J&Kgtfc«0B©#J$«rjj*-t-:/n -7 * 
10 0 O 

1, 4 2-7^^!y77, 4 1 —fe^jEIU8&, 2, 
5, 4 4 -ft*»*SJHailK, 4 
9s 3, 6, 4 5, 4 7, 5 5 -JtUEiJgS, 4, 5 1- 
¥)f{fcIe]S&, 7, 4 8-IlL§V«4B^ 8, 4 
9 -SB 2 L#VHK8£lH]!&x 9. 5 0-Uv4lt^ 
^, 10, 5 11, 5 3-2WkHI 

IS, 4 6-feffi#W«ffS»W*ailH]K, 5 4, 5 6- 
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